A new polyether antibiotic, lonomycin, was isolated from the culture of Streptomyces ribosidificus strain TM-481. The antibiotic obtained as a sodium salt is a colorless prism having a molecular formula of C44H75O14Na(M.W. 850), m.p. 188.189°C, and has no absorption maxima in the ultraviolet region. The infrared and NMR spectra of the antibiotic suggest the presence of a carboxyl and four methoxyl groups. Lonomycin shows antimicrobial activity against gram-positive bacteria.
In the course of our search for new antibiotics, the strain TM-481, which was identified as Streptomyces ribosidificus, was found to produce a new antibiotic.
It was extractable into organic solvents from the filtrate of the cultured broth and showed moderate activity against gram-positive bacteria. The antibiotic and its sodium salt are easily soluble in most of organic solvents but insoluble in water. From its physico-chemical characteristics, the antibiotic, named lonomycin, was found to be a new member of the polyether class of antibiotics. The entire structure of the antibiotic was elucidated by an X-ray analysis as shown in Fig. 1.1 spores. An electron micrograph of the spore shows an oval to spherical (0.7-1.0 x 1.0-1.4 fe)
shape with spiny surface.
Cultural Characteristics
The cultural characteristics of the strain TM-481 are listed in Table 1 . These characteristics of the strain TM-481 closely relate with those of WAKSMAN's "Flavusseries Streptomyces".3) Among the known flavus-like species, Streptomyces ribosidificus which was reported by SHOMURA et a1.4) to produce ribostamycin, an aminoglycoside antibiotic, particularly resembles the strain TM-481 with respect to the form of spore chains having open spirals, to the lack of the productivity of soluble pigment on synthetic or organic agar media, to the ability of growing even at 45°C, a relatively high temperature, as well as to the ability of producing ribostamycin. The slight difference between them is that TM-481 utilizes fructose and liquefies gelatin but Streptomyces ribosidificus does not.
From these features it is reasonable to conclude that the strain TM-481 belongs to the species of Streptomyces ribosidificus.
To prepare seed, four 500-ml SAKAGUCHI flasks, each containing 100 ml of a liquid medium, were inoculated with a loopful of culture from agar and were incubated with shaking at 30°C for 48 hours. The medium consisted of 1.0 % glucose, 2.0 % oat meal, 0.3 % meat extract, 0.3 % sodium chloride and 0.2 % calcium carbonate. The seed, 400 ml, was transferred into a 30-liter glass jar containing 20 liters of the same medium and fermentation was carried out at 30°C for 48 hours with aeration (201iters/minute) and agitation (200 r.p.m.).
A maximum titer corresponding to 170 mcg/ml of lonomycin appeared in the culture fluid after 48 hours of fermentation. Potency was assayed by the paper-disc agar-diffusion method using a ribostamycin-resistant strain, Staphylococcus epidermidis TPR-25.
Isolation and Purification
The fermentation broth was centrifuged to remove mycelia and 5 liters of ethyl acetate was added for extraction to 15 liters of the supernatant followed by agitation for 30 minutes. The ethyl acetate extract was separated from the aqueous layer and concentrated in vacuo below 50°C giving a brown syrup. The syrup was extracted three times with 15-m1 portions of benzene and an insoluble part was removed by filtration. After the collected filtrate was evaporated to dryness, the residue was extracted three times with 50-ml portions of methanol, and then the extracts were collected and concentrated in vacuo to give 5 g of a yellow syrup.
Two grams of partially purified antibiotic thus obtained were dissolved in 5 ml of benzene and the solution was charged on a silica gel column packed with ca. 100 g of Kiesel gel 60 (Merck Co., Ltd.). Subsequently, the column was washed with benzene and was developed with a mixture of benzene and acetone (4:1). The active fractions were collected and evaporated to dryness. The residue was further purified by gel filtration on Sephadex LH 20 using methanol. Evaporation of the collected active fractions gave 600 mg of a white powder. The powder was recrystallized from n-hexane to obtain 480 mg of lonomycin.
The sodium salt of lonomycin was isolated as colorless prisms which melted at 188189°C. Fig. 2) .
Nuclear magnetic resonance at 60 MHz in deuterochloroform gives four singlets at 3.253.45 ppm suggesting the presence of four methoxyl groups (Fig. 3) . The presence of a carboxyl group is indicated at 11.03 ppm in the nuclear magnetic resonance spectrum of the free acid which was prepared from the sodium salt by treating its benzene solution with diluted hydrochloric acid. Further, the shift of infrared absorption band of the sodium salt (1590 cm-1) to that of the free acid (1740 cm-1) also suggests the presence of a carboxyl group. Lonomycin gives a characteristic red color on thin-layer plates by spraying with 3 % vanillin in 1.5 % ethanolic sulfuric acid followed by heating at 100°C for 5 minutes.1)Ninhydrin, MOLISCH and ferric chloride reactions are negative.
The minimum inhibitory concentration (MIC) of lonomycin for a variety of microorganisms is given in Table 2 . Determination of the MIC was carried out using the serial agar dilution 
